Behavioral experiments have demonstrated that only a few hundred milliseconds are required from the onset of taste stimulation to the manifestation of a behavior3, 4, 6, 10) . For instance, rats are able to recognize and reject 0.3 M NaCl solution within 250 to 600 msec3). These results suggest that initial taste responses in the peripheral nerve contain important information for discrimination of taste qualities. From this point of view, the time course of initial neural response is worthy of being analyzed in detail. However, it is hard to obtain records on such analysis primarily because accurate and stable initiation of gustatory stimulation is quite difficult. Thus, initial neural response has been analyzed only for NaCl2, 8) or for electrical stimulation8), and the characteristics of initial responses to various taste substances are only poorly understood. Therefore, a special delivery system for taste stimulation which can control the taste stimulation onset with an accuracy of a few msec was devised in this study. By using this system, neural responses from rat chorda tympani nerve were recorded and analyzed with a computer.
The diagram of the stimulation delivery system is shown in Fig. 1 . The rat tongue is placed into the flow-chamber ( Fig. 1-F ) made of plexi-glass. The flow of stimulus solution (s.s.) and water for rinsing are regulated with two electro-magnetic valves ( Fig.  1-V1, V2 ). Excepting the period of taste stimulation, distilled water (d.w.) for rinsing flows continuously at 3 ml/sec over the rat tongue. At the start of stimulation, the flow of d.w. rinse is instantly changed to that of s.s., which initially arrives at 1 cm from the tip of the tongue and then flows toward the tip ( Fig. 1-F) . In order to obtain a flow rate of 5 ml/sec, air pressure of 150 mmHg/ cm2 was applied to the s.s. but the change in flow rate from 3 to 5 ml/sec caused no notable neural response (Fig. 3) .
To examine the change of stimulus concentration in the flow-chamber, the time course of transmission of light through a solution of 0.1% methylene blue (m.b.) was photodensitometrically measured by a phototransistor ( Fig. 1-P) . Similar to the stimulus solution, the dye solution flowed at 5 ml/sec into the chamber, and the time course for the transmission was measured at two lines, posterior portion 1 cm from the tip of the tongue (Fig. 1-F, a-a' ) and the tip ( Fig.  1-F, b-b') . Flow of the dye solution was repeated five times and the changes in transmission and electrical signals indicating the opening of V1 ( Fig. 1) were simultaneously fed to an F.M. recorder. After the experiment, recorded data were A/D converted with a sampling time of 1 msec for 1 sec, and averaged within five tests by a digital computer system (ATAC-2300). A typical time course of the transmission were plotted on an X-Y recorder and shown in Fig. 2 . Curves A and B in the figure indicate the change in transmission at the two measuring lines, and a curve intersect at a horizontal line provides the time necessary for the dye solution to reach the concentration after onset of the stimulation. The data obtained from six rats were averaged and listed in Table 1 . Since the concentration change of a stimulus solution should take almost the same time course as that for 0.1% m.b. solution, the relative solution when the dye solution flowed into the flow-chamber . Curve A was measured at 1 cm from the tip of a rat tongue ( Fig. 1-F ,  a-a') , B at the tip ( Fig. 1-F, b-b') . Abcsissa shows the time after onset of the magnetic valve changes . Each horizontal line shows the relative concentration; 0.1% m.b. is represented as 1 . Fig. 3 Mean integrated responses to NaCl, HCL, quinine-HCl (Q-HC1) and sucrose (Suc) at various concentrations from a rat chorda tympani nerve.
Eeach stimuli was applied five times, and the integrated respons with 0.1 sec time constant for 2 sec was A/D converted with 2 msec sampling time, then averaged in five responses. threshold concentration for 0.1M NaCL concentration. Thus, 0.1M NaCL solution approaches the threshold concentration on 42 msec after onset of the stimulation at 1cm from the tip of the tongue ( Fig. 1-F , a-a') and 65 msec at the tip ( Fig. 1-F, b-b' ). The lag time with 0.1M NaCL was 86 msec, and its latency was calculated to exist between 21 to 44 msec. This value for NaCl is in fair agreement with that reported before1,5). In this experiment, the latency for Suc was 10 times longer than that for NaCL, and this accords with the value of about 300 msec previously reported5).
The results from adequately controlled behavioral experiments in man have shown that gustatory reaction time is about 400 msec with NaCl4,10) and about 700 msec for Suc10). The difference in the latencies between the two taste qualities may have caused the difference of reaction times betwen the two in the behavioral experiment. Thus, the latency could be one of the important parameters concerning the discrimination of taste qualities. Since almost all of the latency is the time necessary for events related to the transduction to nerve impulses1), latency might also be an useful parameter for analysis of the transduction mechanism in taste. Therefore, the devices for the taste stimulation and the computer analysis method employed in this experiment should be contributory to the research on taste.
